The number of reported cases with dual disability is increasing for the past few decades. Currently, dual disability of lower limb amputation and motor weakness after stroke became a strong issue in public concern. The functional levels of patients have shown in the wide range from independent community ambulation to non-ambulation. Thus, it indicates that favorable outcomes for dual disability may depend upon adopted rehabilitative strategies. We present the case of a man with left below-knee amputation and severe right-sided weakness following a huge putaminal hemorrhage. He had suffered from extreme pain and misfit of the prosthetic socket and the complicated residual limb for three years prior to the stroke. Forty days post-stroke, we performed a revision surgery to resolve the complications of bony overgrowth, verrucous hyperplasia, and neuroma and applied an ankle foot orthosis (AFO). Two years post-stroke, he was able to ambulate outside his home and negotiate stairs using a cane. This is the first case with the dual disability of lower limb amputation and contralateral hemiplegia to undergo revision surgery. The results suggest that an early revision surgery and use of an AFO are crucial for achieving a higher level of mobility in such cases.
INTRODUCTION
There have been increasingly important issues in the field of rehabilitation for the patient with the dual disability of lower extremity amputation and hemiplegia following a stroke. Recent advances in prosthetic techniques and the enhanced life expectancy have improved the patient's functional quality of life. Only a few cases with the dual disability of contralateral hemiplegia and amputation have been reported so far. [1] [2] [3] [4] [5] [6] [7] [8] Among these, only one study has analyzed the functional level of amputees with contralateral hemiplegia. 4 However, in this study, the rehabilitation outcomes differed based on the severity and the sample size. Recovery of the functional level in the cases with a dual disability requires consideration of several factors for reduced functional status such as the contralaterality of the impairment, prosthesis abandonment, women and severity of hemiparesis. 3 In a previous study, 45 patients with dual disability had a walker gait in 16 patients, two crutch gait in 16 patients, one crutch or one cane gait in 11 patients, walking without a walking aid in two patients. 2 In addition, a good fit of the prosthetic socket on the residual limb is essential to achieve a high functional level, which indicates that preserving the residual limb without complications, such as a bony overgrowth, verrucous hyperplasia, calluses, inclusion cyst, allergic dermatitis, and neuroma. 9 Accordingly, a revision surgery to overcome the complications of lower-limb amputation has demonstrated good surgical outcomes with improved socket comfort and mobility status. 10 To the best of our knowledge, we present the first case of revision surgery in a patient with a complicated residual limb and contralateral hemiplegia after a stroke, leading to functional improvement.
We aimed to investigate the rehabilitation and functional recovery after revision surgery in patients with dual disability of contralateral hemiparesis and amputation. 
CASE REPORT
A 46-year-old man was referred to our department after experiencing a left putaminal hemorrhage 10 days prior to his visit ( Figure 1 ).
On physical examination, with the Medical Research Council, muscle power revealed grade 0 on the right side and grade 5 on the left side. The patient also presented with global aphasia. Past history revealed that the patient underwent a left below-knee amputation due to a car accident at the age of nine years. Until the stroke, he worked as a pizza delivery man but had difficulty negotiating stairs due to the poorly fitted prosthetic socket and extreme pain in the residual lower limb for the last three years.
We observed that the distal part of the residual limb had a fish mouth shape. The X-ray showed a bony overgrowth of tibia and fibula, and computerized tomography revealed a neuroma and muscle atrophy on the distal residual limb. Twenty days after the onset, a motor evoked potential and a diffusion tensor tractography were performed to predict the possibility of motor recovery. The results indicated that the left corticospinal tract was completely damaged, which implied that a recovery of the right ankle muscle power was impossible ( Figure 2 ). We applied an AFO to the left ankle joint at an early stage to reduce spasticity and contracture. Forty days after the onset, a revision surgery was performed to resolve the complications of the residual limb ( Figure 3 ). Revision surgery includes bone cutting for bone extrusion and excisional biopsy for neuroma and papilomatous changes in stump skin. We amputated the distal part ambulation. [1] [2] [3] [4] [5] [6] 8 Good mental status, mild hemiparesis, transtibial amputation, and laterality have been found to be significantly positive factors for mobility. In addition, the sequence of disability or age < 60 years seems to have a better effect on ambulation. However, these results have limitations in that there were no set standard parameters, and the studies involved non-homogeneous groups.
In reviewing the previous studies focused on neuromuscular status, which is regarded as one of the most important factors for assessing the functional level in a patient with a dual disability, we 
CONCLUSION
This is the first reported case of a revision surgery that improved the functional level in regard to community ambulation and ability to negotiate stairs in a patient with the dual disability of contralateral hemiplegia and lower extremity amputation. To achieve favorable outcomes, we suggest as follows. First, prediction of the functional level using electrophysiological study or diffusion tensor tractography is helpful to set up a strategic rehabilitation. Second, a revision surgery to overcome the complications of the residual limb and an AFO for the hemiplegic ankle may be essential.
